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摘  要 
 











以及脂质过氧化。白藜芦醇提高了过氧化氢酶和去乙酰化酶 1 mRNA 的相对表
达水平。我们的结果表明：白藜芦醇可以缓解小鼠卵母细胞在体外的排卵后老化，





























Most of the assisted reproductive technology is manipulated in vitro, along with 
the process, the unfertilized metaphase II oocytes remaining in the culture will 
undergo postovulatory aging which restricts developmental potential and fertilization 
outcome. So how to slow down the aging of oocytes and strive for more time for 
operating is the key to improve the success rate of assisted reproductive technology. 
However, there is no suitable method for overcoming aged oocytes in vitro till now. 
The objective of this work is to ascertain whether resveratrol can prevent the adverse 
effects of postovulatory aging of oocytes in vitro, previous studies show that 
resveratrol can improve the fertilization outcomes. So we conducted the mouse 
metaphase II oocytes as control, other metaphase II oocytes were aged for 24 hours 
without and with 2 μM, 10 μM resveratrol in vitro as aged and resveratrol groups. The 
aged group displayed a decreased proportion of pronuclear formation and an 
increased rate of fragmented embryos compared with control. However, the 
developmental potential of aged oocytes was significantly increased in the resveratrol 
groups. Meanwhile, resveratrol treatment also rescued the compromised meiotic 
spindle, aberrant mitochondrial distribution, excessive reactive oxygen, the onset of 
apoptosis and high lipid peroxidation level. Furthermore, resveratrol groups exhibited 
increased relative expression levels of Catalase and Sirtuin1. All these confirmed that 
the supplementation of resveratrol inhibited the postovulatory aging of mouse oocytes 
in vitro. The relevant mechanism might be involved in preserving mitochondrial 
function in aged oocytes via up-regulation Sirtuin1 mRNA expression. 
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    近年来不孕不育的比率逐渐增加，人工辅助生殖技术（assisted reproductive 
technology, ART）迅猛发展。随着 1978 年第一例体外受精（in vitro fertilization , 
IVF）婴儿的诞生 [1],1992 年比利时医生成功进行的卵子胞浆内单精子注射
（intracytoplasmic sperm injection, ICSI）[2, 3]技术让 ART 得到质的飞越。ICSI 技
术作为辅助受精的一种手段，自从出现以来，就显示出广泛的应用前景，其能成
功避免大部分 IVF 周期中受精失败的发生，因此当传统 IVF 失败时，可以考虑
对这些 IVF 失败的卵母细胞再次显微注射，但挽救 IVF 失败的未受精的卵母细
胞通过人工再次受精人为的导致了老化的卵母细胞进行受精[4]。近来，有关人士










为排卵前老化（preovulatory aging）或排卵后老化（postovulatory aging）。 
排卵前老化是指卵母细胞排卵前在卵泡中发生的老化。生理条件下,卵母细
胞在内源性黄体生成素（LH）峰的刺激下恢复减数分裂，排出第一极体随后停
止在第二次减数分裂的中期（metaphase II , MII），等待排卵受精。然而在某些情
况，如相对较长的卵泡阶段（青春期或更年期前）和分娩刚结束时，生发泡期


















特别是快速的成熟和正常的排卵就会引起老化的 MII 期卵母细胞的排出。 
排卵后老化是指卵母细胞排出后,在输卵管或者是体外培养的环境停留相对
较长的时间而发生的老化。根据卵母细胞所处的环境将排卵后老化分为体内老化










后老化易发生在临床中用 ICSI 法拯救失败的 IVF 传统方案。尽管 ICSI 方案能挽
救失败的 IVF 周期,但挽救的过程中卵母细胞已经历老化的过程，常使受精率降
低[4]。 
    人类中大多数婴儿通过体内受精孕育产生，而在西方国家中大约有 1%的婴
儿出生于 ART[5]。在某些国家此比率更高，如在澳大利亚，约有 2.7 %（1/37）
的婴儿来自 ART。ART 虽已取得重大的进展，然而卵母细胞的老化仍是 ART 失
败的重要因素。一项研究收集了 23 例患者的 115 个未受精的体外等待 24 h 的
MII 期卵母细胞，将其胞浆内注射丈夫的精子，结果显示在培养 16 - 18 h 或者
42 - 44 h 只有 38 %出现两种不同的原核，与新鲜卵母细胞进行 ICSI 受精的比例
（64.2 %）相比明显下降。由此产生的胚胎随后的着床率和转移后的发展潜力均
明显下降，这主要是因为在 ICSI 操作的过程中出现了卵母细胞的老化造成卵母
细胞质量的下降[3, 4, 9]。Wilcox 等人研究了 221 名没有生育问题的健康妇女（年






























异，例如小鼠是在 8 - 12 h，大鼠是在 12 - 14 h，兔子在 6 - 8 h，猕猴和人类< 24 
h。若受精没有在此阶段内发生，未受精的卵母细胞停留在输卵管内或者培养液
中，将要经历时间依赖的质量下降发生老化。与老化的卵母细胞相关的功能变化
包括：受精率的降低[12, 13]；多精入卵[14, 15]；双雌受精[16, 17]；孤雌生殖[18, 19]；凋
亡[20, 21]；皮质颗粒的部分胞吐[22, 23]；透明带的硬化和结构上的改变[24, 25]；成熟
促进因子（maturation-promoting factor, MPF）减少和丝裂原活化蛋白激酶活性降

































Figure 1.1 Differences between fresh and aged oocytes in morpho-logical and cellular. 
(A) Fresh oocytes. (B) Aged oocytes. (B1– B5) Show abnormal spindles in aged 
oocytes. (B1) Large rounded spindle with microtubules emanating from most of its 
surface. (B2) Tripolar spindle. (B3) Highly disorganized spindle with scattered 
centrosomes and chromosomes. (B4) Large irregular spindle in transverse view 
exhibiting dense staining for tubulin with chromatin attached to the outer edges of the 
spindle in a rosette formation. (B5) Multipolar spindle. (C) Changes in morphology 









































防止了多精入卵[22, 23, 38-41]。 
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